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Refining of Hot Metal Containing Nb with Multi-staged Continubus

Selective Oxydation Process
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Synopsis :

The extraction of Nb from the pig iron containing Nb, which is produced in Baotou, Inner Mongolia, China

) has been jointly investigated by National Research Institute for Metals, Japan and Beijing University of

J Iron and Steel Technology, China. By the use of 2 stage tank type continuous selective oxidation furnaces

in series, where the most of Si and a part of Mn were removed in the 1st stage and Nb was selectively oxi-

4 dized in the 2nd stage, the optimum refining conditions to obtain high Nb content slag in the 2nd stage were

%; found out. Through the operations of 11 times the slag holding NbyOs of as high as 7 to 10% was con-

stantly produced at the recovery rate over 70%. This is due to the adoption of continuous refining process.

Key words: hot metal treatment ; selective oxidation; continuous refining process; Nb extraction ;
desiliconization.
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Fig. 1. Schematic view of the continuous selective
oxidation process.
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Table 1. Blowing conditions and chemical compositions during the steady state in each furnace.
Experimental No. JC- 9 10 11 12 13
Furnace M* 1 2 M 1 M 1 2 M 1 2 M 1 2
O3 rate (N1/min) 300 | 195 310 310 | 300 290 | 300 320 | 245
Ny rate (Nl/mm) 100 100 200
Iron ore (g/min) 350 350 700
Graphite (gg/mm)
Output temperature (°C) [1365**| 1485 | 1440 |1350™*| 1420 | 1410 [1300**| 1420 | 1365 [1310**| 1355 | 1340 [1350* *| 1385 | 1340
C 4.31| 4.02| 3.82 | 4.24 | 4.04 | 3.88 | 4.00 | 3.85 | 3.44 | 3.91 | 3.66 | 3.23 | 3.85 | 3.56 | 3.18
Si 0.47 | 0.14 | 0.020| 0.47 | 0.17 | 0.033| 0.43 | 0.095| 0.008] 0.43 | 0.15 | 0.010| 0.41 | 0.13 | 0.009
Hot metal (%) Mn 1.41) 0.96| 0.64 | 1.49 | 0.93| 0.47 | 1.47 | 0.71 | 0.30 | 1.50 | 1.08 | 0.26 | 1.54 | 1.10 | 0.28
ot me ° P 0.49 | 0.49 | 0.49 | 0.47 | 0.49 | 0.49 | 0.52 | 0.53 | 0.53 { 0.53 | 0.55 | 0.55 | 0.53 | 0.53 | 0.55
S 0.030] 0.025| 0.023] 0.031] 0.025] 0.020| 0.029] 0.023| 0.019] 0.026| 0.021| 0.017| 0.016] 0.013| 0.011
Nb 0.091| 0.086] 0.060{ 0.092| 0.080| 0.035| 0.097| 0.063] 0.010| 0.096| 0.088| 0.008| 0.085 0.080| 0.006
T.Fe 3.19 | 6.40 4.02 | 6.03 3.87 | 11.20 3.29 | 10.78 2.97 16.77
Ca0 456 | — 3.45 | — 4.20 | — 4.07 | — | 427 —
MnO 36.00 | 42.38 42.09 | 48.14 39.81 | 47.34 34.70 | 50.78 35.74 | 47.20
SiO, 41.83 | 27.23 39.37 | 28.07 34.11 | 20.74 41.89 | 18.71 42.62 |15.76
Slag (%) P05 0.12 | 0.19 0.14 | 0.24 0.15 | 0.89 0.16 | 2.00 0.11 | 3.23
ag o Nby0s 0.57 | 5.16 1.08 | 3.62 1.90 | 5.96 0.56 | 5.41 0.28 | 4.02
Zr0, 4.90 3.04 | — 5.01 | —— 4,69 | — 4.39 | —
N 5.54 | 11.58 2.24 | 7.02 2.77 | 6.60. | . 3.82 | 5.25 2.80 | 4.85
(Mn0)/(Si0y) 0.73 | 1.32 0.90 | 1.45 0.99 | 1.94 0.70 | 2.30 0.71 | 2.54
Recovery of Nb (%) 29 49 55 83 87
14 15 16 17 18 19
M 1 2 M 1 2 M 1 2 M 1 2 M 1 2 M 1 2
250 305 320 300 340 300 275 295 270 300 395 315
200 200 200 200
60 60

1295%*| 1340 | 1395 [1315%*| 1360 | 1460 |1315**| 1365 | 1430

1326%*| 1365 | 1380 |1325%**| 1360 | 1375 |1325**| 1415 | 1370

3.80 3.53 3.14 | 3.67 3.52 | 3.17 3.68 | 3.45 3.15 | 3.72 | 3.48 | 3.13 | 3.85 | 3.69 3.10 3.64 | 3.36 2.94

0.32 0.12 0.012| 0.57 | 0.24 [ 0.035f 0.38 | 0.11 0.009| 0.40 0.11 0.010| 0.36 | 0.081} 0.007| 0.44 | 0.083] 0.008

1.05 0.77 0.30 1.09 | 0.70 | 0.28 1.09 | 0.68 | 0.34 1.17 0.71 0.29 1.02 | 0.53 0.20 1.29 | 0.56 | 0.24

0.59 0.58 0.59 | 0.55 | 0.57 0.58 | 0.60 | 0.60 | 0.61 0.58 | 0.58 | 0.59 | 0.60 | 0.61 0.63 | 0.58 | 0.60 | 0.62

0.016 | 0.015| 0.013} 0.016{ 0.014| 0.013} 0.016]| 0.014| 0.013{ 0.017] 0.015| 0.014| 0.017| 0.014| 0.014| 0.019| 0.015{ 0.014

0.11 0.099 | 0.021| 0.067| 0.056| 0.037| 0.066| 0.063} 0.027| 0.066| 0.061| 0.012| 0.11 0.096| 0.017( 0.10 | 0.072} 0.012
4.19 |11.89 2.39 | 8.41 3.50 | 5.07 3.78 | 8.54 3.44 | 8.23 3.56 | 10.03
8.59 — 6.13 | — 4.92 | — 4.73 | — 7.18 | — 2.93 | —
28.48 |43.02 29.82 |36.93 33.08 | 45.50 33.21 | 46.44 37.11 | 42.68 38.70 | 44.27
40.79 | 20.65 48.57 | 34.02 45.71 | 26.15 42.25 | 24.08 39.10 |21.87 36.65 | 21.78
0.25 0.49 0.10 | 0.13 0.14 0.07 0.15 | 0.22 0.16 0.21 0.02 | 0.35
0.81 7.62 0.92 1.92 0.41 4.17 0.44 | 5.86 1.47 |10.36 1.90 | 8.04
5.84 — 5.57 | —— 514 | — 6.89 | — 4,98 | — 7.03 | —
3.57 7.29 1.94 112.30 2.10 | 15.04 1.94 9.70 1.39 |10.58 2.67 | 9.28
0.59 1.76 0.52 | 0.92 0.61 1.47 0.66 1.62 0.80 1.65 0.90 1.72

71 28 54 74 72 60
* M: Melter 3t low frequency induction furnace * % : Input temperature of the 1st stage for M
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Fig. 9. Effect of bath temperature on (P,05)/[P]
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Fig. 10. Effect of bath temperature on (Nb,Os)/
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Fig. 11. Relationship between T.Fe and (Nb,O5)/
[Nb] in the 2nd stage.
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Fig. 12. Relationship between T.Fe and (P,0s)/
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Fig. 13. Relationship between T.Fe and (Nb,Os)/
(P20s) in the 2nd stage.
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10— —
! /n
/ D
—_ o
a
St
8 A
g o
&5 o
// i
& Ano N2
O N2+ijron ore
o N2(+graphite)
01 Q " 9 N P
1 2 3
(Mn0)/(Si02)
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